Can oil discovery shocks affect the demand for protectionism? A two-period model of Dutch disease indicates that if the tradable sector is politically dominant then an oil discovery induces protectionism. If the economy is also credit constrained, this effect is intensified upon discovery, but partially reversed when oil revenues start to flow. We test these predictions using detailed bilateral tariff data that cover 96 products in 155 countries over the period 1988-2012, and worldwide discoveries of giant oil and gas fields. Our identification strategy rests on the exogeneity of the timing of discoveries. We find that an oil discovery increases tariffs during pre-production years and decreases tariffs in the years to follow yet to a lesser extent, most notably in capital scarce economies with a relatively dominant tradable sector. Our baseline estimates indicate that a giant oil field discovery induces a rise of approximately 15% in the average tariff over the course of 10 years; this increase is about 1.8 times larger during the preproduction period when the oil discovery represents a pure news shock. . Also affiliated with VU University Amsterdam, CEPR and CESifo. 10 We have foreign-produced importables; else, imports of tradables would just equal oil revenue. 11 We ignore dynamics of capital stocks and absorption constraints (e.g. van der Ploeg and Venables, 2013).
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Introduction
Understanding the determinants of protectionism has been a long-standing interest of economists and policy makers. 1 Recent developments in the political context of many countries call for a reduction in the level of globalisation. The desire to raise protectionism in periods of negative or slow growth is not new, but since the last global financial crises it has even manifested itself in economies that historically have strongly endorsed free trade. 2 While the literature considered a range of determinants for these patterns, the potential role of oil discoveries has received relatively little attention. This is surprising because the anticipation and wealth effects induced by major oil discoveries have significant impacts on the tradable sectors of small open economies. 3 We aim to fill this gap by exploring the role of oil discoveries in inducing protectionism. We provide theoretical foundations and empirical evidence for the impact of oil discoveries on the level of tariffs, illustrating that such discoveries can lead to higher levels of protectionism in a robust and economically meaningful magnitude that depends on the extent of financial constraints, dominance of the tradable sector, and whether the policy decision is made before or after the discovery entered its production phase.
The latter point provides further motivation for our work. Following the seminal ideas in Pigou (1927) and Keynes (1936) , the literature has explored how expectations and news shocks about possible future events are important in the decisions made by forward-looking agents and how they affect macroeconomic outcomes. 4 Although attention has focused on quantification of the effects of news shocks on the consumption and investment decisions made by private agents and their effect on macroeconomic outcomes, less attention has been devoted to the impact of news shocks on the design of policy. 5 But because private and public agents' behaviours are not driven by the same goals (see, among others, Pritchett 2000, and Besley and Burgess 2002) , the response of the latter to news shocks should be studied separately. We address this shortcoming by focusing on the role of oil discoveries.
Doing so enables us to distinguish between the impact before and after production has started. The anticipation effects induced in the former period, as noted by Arezki et al. (2017) , can be considered 1 See, e.g., Costinot et al. (2015) , and Gawande and Krishna (2003) , and references therein. 2 One example is the U.S. Specifically, the U.S. President Donald Trump recently claimed that protectionism leads to greater prosperity (Trump, 2017) . Indeed, the 2018 wave of tariff increases in the U.S. represent the most comprehensive protectionist trade policies implemented there since 1971 (Fajgelbaum et al., 2019) . 3 Recent studies that support this view include Arezki et al. (2017) , and Harding et al. (2019) . More generally, the vast literature on the Dutch disease mechanism (Corden and Neary, 1982) , which highlights that resource booms induce appreciation of the real exchange rate that contracts the tradable sectors, points at similar directions (see for a survey of the related literature). 4 More specifically, papers have mainly explored quantitatively the contribution of news shocks to observed business cycle fluctuations in environments in which the private sector forms estimates about the future based on different sources of information. This literature includes closed economy models (see Beaudry and Portier, 2014, for a review) , open economy setups, like Jaimovich and Rebelo (2009) , and time series analyses such as Beaudry and Portier (2006) and Barsky et al. (2014) , among others. Other works have focused on their effects of news shocks on the current account immediately after a giant oil discovery and after oil production finally takes place (see, e.g., Arezki et al., 2017 , for a review). 5 Some exceptions include, for example, Lorenzoni (2010) and Gambetti (2017) , which explore the effects of news shocks on monetary policy, and Bianchi et al. (2016) that studies their impact on macroprudential policy. pure news shocks. Exploiting this feature, we find that news shocks associated with oil discoveries have an important role in inducing the temporal pattern of protectionism.
Our analysis focuses on changes in tariffs. As Ludema et al. (2010) and Furceri et al. (2018) , among others, argue, tariffs are a good variable for studying trade policy. First, tariffs are the preferred protectionist instrument for many governments and are easy to measure. Second, they are often changed and modified, even in countries that are members of the World Trade Organisation (WTO). This, in turn, gives the necessary variability for identification purposes. In the United States, for example, Congress regularly passes Miscellaneous Tariff Bills, each containing hundreds of changes to the harmonised tariff schedule. Third, tariff changes represent discretionary policies that are much less internationally constrained than other trade policies. The only rule for WTO members is that they do not raise their tariffs above their bound rates.
We start by providing foundations for the effect of oil discoveries on tariff formation. We present a two-period model of Dutch disease in which the government can borrow from the rest of the world and tariffs are endogenously determined. If access to global capital markets is imperfect, a premium on foreign debt must be paid. The government welfare function is, as in Long and Vousden (1991) , a weighted sum of the utilities obtained by the three different groups in society. Each of these three groups owns a different input: tradable-sector-specific capital, non-tradable-sector-specific capital, and labour.
We study the impact on tariffs of an anticipated oil discovery before and after oil extraction starts under different credit conditions. Before the oil-extraction stage, the oil discovery constitutes a pure news shock. We show that if the government objective function attaches equal utility weights to capital owners in each sector and to wage earners (in which case it maximises aggregate Hicksian consumption) tariffs are not an optimal outcome. However, if the government wants to protect the interests of capital owners in the traded industry against the Dutch disease, it chooses to impose a positive tariff even ahead of the windfall, upon news of the oil discovery, and to smooth consumption and the tariff via judicious debt management over time. In addition, if the economy is credit constrained and debt management is hampered, the government puts up a higher tariff in the announcement period than during the windfall period and partially lower the tariff once oil production starts.
We econometrically test these predictions using detailed bilateral tariff data. The sample covers 96 twodigit-level products in 155 countries over the period 1988-2012. As a measure of the wealth windfall, we employ worldwide discoveries of giant oil and gas fields. Our identification strategy rests on the plausible exogeneity of the timing of discoveries, and the unique feature of these data that enables distinguishing between the periods before production has started and the period once production has started. Using the methodology proposed by Arezki et al. (2017) , we find empirically that an oil discovery increases tariffs during pre-production years and decreases tariffs in the years to follow but to a lesser extent, most notably in capital scarce economies with a relatively dominant tradable sector.
News about oil discoveries in the country, therefore, appear to increase protectionism. We perform several robustness exercises and find that these results are remarkably robust. They are also quantitatively large: our baseline estimates indicate that a giant oil field discovery induces an increase of approximately 15% in the average tariff over the course of 10 years, and almost double this amount during the pre-production period.
The paper contributes to several additional strands of literature. First, we develop novel political economy implications of the Dutch disease. Corden and Neary (1982) highlighted the potential negative impact of a discovery of natural resources on the tradable industries due to the appreciation of the real exchange rate. Recent empirical studies indicate that the various aspects of this mechanism gain support in cross-country data (e.g., Arezki et al. (2017) , Harding et al. (2019) ). While the use of tariffs to ameliorate Dutch disease effects has been noted before, to our best knowledge there has not been any attempt to study its mechanisms, direction and magnitude. 6 The current effort fills this gap, and shows that it is optimal to react to an oil discovery by raising tariffs, especially during the period after the discovery but before oil production has started. Furthermore, in capital-constrained economies tariffs help to compensate the lack of effective debt management to smooth consumption.
Second, we contribute to the literature on the political economy determinants of tariff policy. 7 Since Adam Smith (1776) , most orthodox economists support free trade as the preferred scenario. According to this view, many of the observed barriers to international trade are the result of policymakers that do not maximise pure social welfare. One explanation is that protectionism is due to vested interests in the political marketplace, as proposed by Grossman and Helpman (1994) , among others. Notably, this literature has largely focused on explaining why protectionism may rise during bad periods, in contrast to in recent times (e.g., Trump (2017) ). Our contribution here is twofold. First, we study the role of an additional determinant, namely the news effects of oil discoveries. Second, we provide new insights concerning the desire to raise the extent of protectionism during good periods.
Third, we provide additional evidence on the willingness to raise tariffs in periods of economic expansion. Lake and Linask (2017) find evidence that tariffs are procyclical if they are motivated by terms of trade effects. More specifically, economic expansions lead to a stronger power of importers on product markets, and then, under the terms of trade hypothesis (see, e.g., Nicita et al. (2018) and Ludema and Mayda (2013) for references), to higher optimal tariffs that reduce world demand and prices for the imported goods, thus improving the country's terms of trade. Our analysis is complementary to this terms of trade perspective. We propose a novel mechanism that also helps explain why tariffs can increase when the economy enjoys a windfall in income. 6 Collier and Venables (2011) consider the illusory nature of tariff revenues in trade policies of resource-rich economies. Our framework differs by accounting for Dutch disease, optimal tariffs, and anticipation effects in an intertemporal context as well as by considering more explicitly the role of political distortions. Due to the presence of a non-traded sector in our model, the real revenue from import tariffs is no longer illusory. 7 McLaren (2016) provides a review of this literature.
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Finally, our paper is also related to the literature on booms, rent seeking and economic growth, although the goal and approach are very different. Papers in this literature, like Tornell and Lane (1999) and Mehlum et al. (2006) , among others, argue that income booms can generate rent-seeking behaviour usually rooted in the political process that can hurt economic growth. In our model, the government's behaviour at favouring exporters could also be attributed to rent seeking. However, the rents extracted by these exporters are a consequence of higher prices in domestic markets instead of a direct expropriation of income from the booming sector. Our goal is also different, because we focus on the impact of the shocks on tariff choice instead of on economic growth.
The rest of the paper is organised as follows. Section 2 motivates our analysis with two examples.
Section 3 presents and develops predictions from a simple analytical model. Section 4 presents our empirical results and baseline analysis. Section 5 presents various robustness tests. Section 6 concludes.
Motivation: Malaysia and Indonesia
The experience of the East Asian economies of Malaysia and Indonesia serve to illustrate the possible link between natural resource windfalls and protectionist measures, and the importance of political economy. Since the 1970s, the Malaysian economy relies heavily on natural resource income. In 2004 about 22 percent of industrial output in the country came from minerals, mostly petroleum and natural gas (WTO, 2004) . In 2003-2005, new giant oil and gas fields were discovered in the Malaysian territory, and the economy showed the familiar symptoms of a Dutch disease. In particular, the real exchange rate appreciated 11 percent from 2005 to 2008, leading to a deterioration of the manufacturing sector's competitiveness. For instance, between 2000 and 2008 the Malaysian trade surplus of machinery and transport equipment went down by 14 percent, while concurrently increasing in other East Asian nations such as China, Singapore, South Korea and Taiwan. As William Leong (2009) , a member of the Malaysian Parliament, has argued, the presence of pressure groups (rent seekers that have privatised and created monopolies in some sectors such as water and electricity) have contributed to this bad performance of the economy. Figure 1 shows that these events coincide with an average increase in the level of protectionism in Malaysia around the time of the giant oil and gas fields discoveries, followed by a wave of liberalisation when oil production commenced around 2009. As will be evident in the analysis to follow, these intertemporal patterns are observed under a more general sample of countries when controlling for other explanatory factors and are robust.
A more subtle example is Indonesia, which has gone through various commodity booms accompanied by an increase in protectionist measures. 8 A rapid increase in the price of oil led to the oil booms of 1973-74 and 1979-80 . Even though strong Dutch disease effects could not be observed due to repeated currency devaluations, the oil boom still caused reallocation of resources from manufacturing to oil extraction activities. As a consequence, the development of some manufacturing industries, like base metals, petrochemicals, automotive and electronics became a policy priority (Kuncoro, 2018) . The goal was to use the income from oil extraction to develop sectors in which state-owned enterprises could play a big role. This brought important import substitution policies that included more tariff and nontariff barriers (Widodo, 2008) . Hill (1997) argues that the pressure that certain groups generated to secure protection is important for understanding these increasing trade barriers.
In 2001, palm oil and coal prices rapidly increased causing a new commodity boom in Indonesia that lasted between 2001 and 2012. This time, the symptoms of a Dutch disease were more evident.
According to Nehru (2012) , the real exchange rate increased by nearly 24 percent between year 2000 and 2012. This caused a partial reversal of Indonesia's successful process of diversification into manufacturing that took place during the 1990s in sectors like chemicals, cements and machinery, just to name a few (Kuncoro, 2018) . The political response was to implement inward-looking policies, protection of domestic markets and industries. For example, Marks (2017) finds that the nominal and the effective rates of protection have increased in Indonesia from 2008 to 2015. Interestingly, Wihardja (2016) argues that these protectionist policies were mainly the results of rent-seeking activities. 9
Political Economy of Tariffs and Anticipated Oil Windfalls
Here we demonstrate that a tariff on imports of tradables can be attractive for governments that want to protect the interests of capital owners in the traded sector relatively more than the interests of workers and other capital owners in face of Dutch disease effects stemming from an oil windfall. In addition, we show that the chosen tariff is implemented upon news of the oil discovery even before oil extraction begins, yet is reversed to some extent once oil production begins and oil revenues start to flow if the country faces capital scarcity and has to pay an interest premium on foreign debt.
A three-goods model of Dutch disease and tariffs
Consider a small open economy which consumes tradables and non-tradables, both produced at home, and importables which are infinitely elastically supplied at an exogenous world price q. 10 The world price of tradables is normalised to 1 and the price of non-tradables is denoted by p. Imports of tradables face an ad valorem tariff , so that domestic consumers face a price 1.   The three goods are imperfect substitutes in consumption. Consumer demand is homothetic. Rents in the traded and non-traded sectors accrue to a specific fixed factor, say capital, as in the Ricardo-Viner model. 11 The total labour supply is fixed and moves freely between the domestic sectors, but not internationally.
Consumer expenditure is given by: ( , , ) where we assume for simplicity set the price of importables q to 1. We can solve (1) and (2) for p and c in terms of n, b and , and thus write all variables in terms of n and ; e.g.
( , , ).
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To gain insight into the comparative statics, we totally differentiate (1) and (2) and obtain The interpretation of equations (3) and (4) is as follows. Without a tariff, a windfall and borrowing from abroad boosts Hicksian consumption. These also raise the price of non-tradables, and more so if the own price elasticities of supply and compensated demand are large. This relocates labour from the traded to the non-traded sector. Profits in the non-traded sector and wage income rise, but profits in the traded sector decline. Since a windfall boosts import of tradables, 0, n   we see from (3) and (4) Introducing a small tariff thus does not affect Hicksian consumption but does make non-traded production relatively more attractive and boost the price of non-tradables. This expands non-tradables output and curbs tradables output. This general equilibrium effect offsets some of the beneficial effect of the tariff on profits in the traded sector and some of the adverse effect on profits in the non-traded sector; in addition, it reinforces the positive effect of the tariff on the wage.
The tariff, however, does not affect the real value of the sum of wage income plus profits of capitalists in the two sectors, i.e. Hicksian consumption is unaffected by a small tariff. 13 Long and Vousden (1991) , the government has the objective function 14
Income distribution and political economy of tariffs
where s n b     and c and p follow from (3) and (4). The welfare weights , and
Hicksian consumption, i.e. ( ) / , c y s e     and the optimal tariff (given the nation's debt b) is zero.
A political government distorts these welfare weights. If it only cares about utility of traded-sector capitalists ( 1 and 0
taking debt b as given so that 13 In the absence of importables, it can be shown that ( / ) / ( / ). N e s e n pc ec     As the non-traded sector shrinks to zero, the effect of the import tariff on real government revenue, s/e, becomes completely illusory, i.e.
( / ) / 0, se     as in Collier and Venables (2011) . In general, the rise in the real value of import tariff revenue is not fully offset by a drop in the real value of oil revenue.
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Hence, the tariff is set so that the marginal increase in traded-sector profits and tariff revenue (net of erosion of the tariff base) is set to the marginal increase in the cost of living for traded-sector capitalists.
In our empirical work we do not distinguish between tradables and non-tradables sectors, but we do show that products that are less imported (at the partner-specific level) receive protection. Our hypotheses on protectionism are validated for all key manufacturing sectors. Further, we show that in open economies the extent of protectionism is stronger.
Optimal policies in a dynamic setting
The interest that must be paid on foreign debt is
 denotes the interest premium (cf. van der Ploeg and Venables, 2011) . We denote period-one by small variables and periodtwo by capitals. Denoting the future tariff by T, the two-period model consists of (1), (2),
.
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These equations can be solved for ( , , , ) c C p P in terms of the policies ( , , ) Tb  and exogenous windfalls ( , ) . nN The policies follow from maximising politically distorted welfare, i.e. the present discounted value of utilities of within-period political objective functions:
subject to (1), (2), (7) and (8) 
, in which case the Euler equation (10) boils down to
With perfect access to international capital markets, 0,  (11) indicates that it is optimal to smooth consumer expenditure, Hicksian consumption, the cost of living and the real exchange rate, i.e. , cC  eE  and pP  , and to have no tariffs, 0 T  . However, with imperfect access to international capital markets, an interest rate premium must be paid in the face of an anticipated windfall in which case (11) indicates that consumption does not jump up as much in the anticipation period, , ec EC  as borrowing is constrained. The left-hand side of (11) increases in N and decreases in n and b. We thus see that optimal foreign borrowing, ( , ), b n N increases in N and decreases in n. Hence, the country borrows ahead of an anticipated windfall but accumulates foreign assets during a temporary windfall.
If, in turn, the government is politically biased, ,
there may be a rationale for introducing tariffs to smooth consumption if access to capital markets is perfect (and there is no risk premium).
With capital scarcity, the optimal tariff will be higher during the announcement period than during the windfall in order to achieve better consumption smoothing. Table 1 illustrates outcomes after an oil discovery leading to an anticipated windfall; the benchmark case corresponds to no windfall (first column in Table 1 ). The first two outcomes are for a windfall with perfect access to international capital markets. The undistorted case (second column) gives perfect smoothing of consumption and the real exchange rate, which is achieved by borrowing. There is no need to have tariffs. However, if the government gives more weight to capital owners in the traded sector (third column), tariffs are positive and the same before and during the windfall. 
Illustration
The cells indicate outcomes for both period 1 and 2, unless outcomes are the same in both periods. We use 0, 1, The second two outcomes (fourth and fifth columns) show what happens under capital scarcity. For the politically neutral case (column 4), the boosts to consumption and the price of non-tradables are smaller before than during the windfall and the government borrows less due to the higher cost of borrowing.
With politically distorted preferences (column 5), the tariff will be higher before than during the windfall. This alleviates capital scarcity, curbs borrowing and explains why the tariff is higher during the announcement period than during the windfall period.
Empirical Analysis and Baseline Results
The above model explains how an oil discovery may induce protectionism, and why the increase in tariffs may be mitigated to some extent once oil revenues pour in. It also suggests that these patterns are driven by economies in which the tradable sector is relatively dominant, and capital is scarce. In this section we provide empirical evidence in support of these hypotheses. We do so by employing a framework of country pairs of small open economies that utilises data on bilateral product-level tariffs, and discoveries of giant oil and gas fields. We first describe the data, methodology, and identification strategy. Thereafter, we present our core empirical analysis and results. 
Data and methodology
Our analysis utilises two primary measures, namely oil discoveries and tariffs, in addition to further country, product, and bilateral level covariates. Next, we discuss each of these components in more detail. Further details are provided in Appendices A and B. Descriptive statistics for the key variables are provided in Table 2 for the complete sample, and in Table A1 of Appendix A for the samples of economies with and without oil discoveries, separately.
Starting with oil discoveries, we employ data from Horn (2011) Employing data on the discoveries of giant oil and gas fields is appealing. First, it is plausible that their timing is exogenous due to the uncertain nature of oil exploration. The latter is considered uncertain because of the relatively limited (ex-ante) knowledge of geological features of exploration locations. 15 Appendix A lists the countries with at least one giant oil or gas field discovery during our sample period.
This feature stands at the heart of our identification strategy. 16 Second, giant oil fields provide a significant source of oil revenues, especially for smaller economies. 17 This, in turn, suggests an oil discovery represents a major economic shock. Following Perez-Sebastian and Raveh (2019), this in addition suggests that once discovered their development and exploitation are likely to be exogenous to the institutional and economic environment due to the potentially large profits they provide, which incentivise their continuous operation irrespective of the institutional and economic setting. Last, giant oil field discoveries have a production lag. Horn (2011) reports that oil production commences, on average, five years following the discovery. This unique feature enables examining empirically the model's key predictions concerning the separate effects of oil discoveries and oil production on protectionism.
Next, data on tariffs is retrieved from the World Bank's WITS-TRAINS database, which provides detailed annual-based bilateral ad valorem equivalent tariff data at the product level for a large set of countries, starting at 1988. We utilise the full extent of this rich data set. Our main explanatory measure in the analysis is the average bilateral ad valorem tariff for 96 products (2-digit HS level), 18 in 155 small open economies. 19 Figure 5 plots the average tariff level across our sample period for the group of countries that experienced oil discoveries throughout the given period, and for the group of countries that have not. The graph illustrates the general downward trend over time; the average tariff level worldwide in 1988 was around 15%, while in 2012 it reduced to below 10%. 20 Importantly, the trend in the two groups is similar, suggesting that the patterns we examine in the analysis are not an outcome of distinct liberalisation trends. Last, the analysis in addition includes covariates. The ones that are included in all the specifications are real per capita GDP and democracy levels (measured via the standard Polity IV index) of the reporting and partner economies, and the two basic bilateral controls in gravity frameworks, namely distance (great circle) and the existence of a border (henceforth, controls). These measures control for some of the fundamental determinants of country-level and bilateral tariffs, namely their income level, institutional quality, and proximity to its partner country. They appear in the specification in the precedent period (t  1), to mitigate concerns related to potential endogeneity. Throughout the analysis we employ additional controls at the country, product, and bilateral levels, which we describe separately when discussing the corresponding specification along the analysis.
To examine the effect of the exogenous variation in the discovery and exploitation of giant oil and gas fields on bilateral product-level tariffs, we estimate variations of the following fixed effects model [1988, 2012] ; t  is a vector of controls that includes the previously outlined controls, in addition to other case-specific measures at the m, x, or p levels; δ, µ, and * are importer, exporter, and product by year fixed effects respectively, which control for fixed unobserved heterogeneity at the importer, exporter, and year-specific product levels such as for instance productspecific shocks across time, or more general global shocks such as changes in the price of oil.
Accounting for the latter contributes to identifying the effect of our treatment because unobserved variations in demand, supply, and technology changes across products, which are potentially important tariff determinants, are effectively controlled for. Last is D, which denotes the treatment effect, namely the discovery of a giant oil or gas field in the importing country sometime between year t and t  10 (depending on the specification). In our analysis D is a binary measure that captures the occurrence of a discovery. Given that discoveries are defined to be large, we do not exploit further variation related to the more specific (expected) size of the discovery due to the potential measurement errors involved. 21 Standard errors are assumed to correlate within products and country pairs, and hence are clustered at that level in all specifications. Our focus is on the sign, magnitude, and statistical preciseness of the coefficient on D, i.e. , which provides an estimate of the effect of a giant oil or gas field's discovery and production on the extent of protectionism. 22
Baseline results
We start by examining the dynamic effects of oil discoveries on the tariff level over a 10-year period.
Such a time frame includes both the pre-production years (0-4) together with the early post-production ones (5-10). To do so, we estimate the following version of equation (12):
where , +1− is one if a discovery took place in year t + 1j and zero otherwise. The number of observations is slightly higher than 800,000, with R 2 of about 0.46. Figure 6 plots the s, together with their 95% confidence intervals. The results indicate that upon discovery tariffs increase continuously up to the fourth year; however, starting in the fifth year, when production commences, tariffs are reduced continuously over the following four years by a lower magnitude than the initial increase, with the reduction wearing off around the tenth year. These patterns provide some initial empirical affirmation for our main hypotheses, as well as for the model's predictions for politically biased and capital scarce economies, as they indicate that prior to the start of oil production tariffs increase. Once production commences, this increase is mitigated, leaving tariffs higher than before the oil discovery.
Since we are not interested in the effect of one particular period but in the patterns induced in the discovery years versus those that occur in the post-production period, we next estimate the following benchmark version of equation (12) where T denotes a 5-year period, between t and t  4, and equivalently T  1 for the precedent 5-year period between t  5 and t  9; in addition, Disc (Prod) is a binary variable that indicates whether a discovery occurred during the period T (T  1). Therefore, Disc represents the discovery period (years 0 to 4 from discovery), while Prod denotes the production period (years 5 to 9). The characteristics of 1 and 2 provide an estimate of the distinctive effects of the two periods on the pattern of changes in tariffs over time. 24 22 The coefficient gives the marginal impact of a discovery on tariffs. A positive (negative) suggests that a discovery induces an increase (decrease) in the average tariff level. We also test a dynamic specification, equivalent to considering the dependent variable in changes, and discuss its interpretation. 23 We follow the methodology of Arezki et al. (2017) who examined the effects of aggregate, post-discovery periods to compare more directly between the pre-and post-production effects. 24 Importantly, while the sample period begins in 1988 the giant oil field data is available for earlier periods; hence, Disc and Prod are constructed for the complete sample period, starting in 1988, despite being based on discoveries prior to the start year of the panel.
The results are shown in Table 3 . In columns 1 and 2 we include Disc and Prod separately. The estimated βs indicate that tariffs increase in the pre-production years but fall in the post-production ones, in line with the hypothesis put forward in section 3. The difference in magnitudes suggest that the post-production decrease does not cancel the earlier increase; hence, overall a discovery of a giant oil or gas field increases the degree of protectionism and international disintegration by some extent. To better interpret the magnitudes, in column 3 we examine the baseline specification, in which both Disc and Prod are included concurrently (as in equation 14). The signs, magnitudes, and significance are similar to those obtained under the initial dynamic estimation, presented in Figure 6 . The absolute and relative size of the βs indicate that a discovery of a giant oil or gas field on average increases the tariff rate by 0.64 percentage points in each of the first, pre-production five years, and decreases it thereafter by 0.28 percentage points in each of the following five years once production takes place. 25 Hence, overall an oil discovery induces an increase of 1.8 percentage points in the average tariff over the course of 10 years, which amounts to a 15% increase in the average tariff. To examine whether this is driven by differences in the initial tariff levels, in the last, fourth column we estimate a dynamic version of column 3, in which the lagged dependent variable is added as a regressor. 26 This case, which 25 The βs give the average annual effect because the shocks we examine, within the given periods, are annual (as opposed to examining, for instance, the overall average shocks within the inspected timeframe). 26 This is equivalent to a specification where the dependent variable is in changes and convergence in tariff rates is controlled for. In addition, the estimates in this case may be affected by the Nickell bias (Nickell, 1981) ; however, under the relatively long sample period we adopt the potential bias of order 1/T is seemingly negligible. controls for the initial tariff level, yields qualitatively similar results; oil discoveries, thus, induce protectionism that is reduced once oil production is started, irrespective of its initial level. 27 Notes: Standard errors are robust, clustered by country pairs and products and appear in parentheses for independent variables. Superscripts *, **, *** correspond to a 10, 5 and 1% level of significance. Sample includes country pairs of 155 small open economies, across 96 (2-digit HS codes) products, over the period 1988-2012. The dependent variable is the average, ad-valorem tariff rate. 'Discovery' ('Production') is a dummy variable that indicates whether a discovery of a giant oil or gas field occurred within the precedent 4 years (5 to 9 years). All regressions include in addition an intercept, and the following controls (in t-1): importer/exporter real per capita GDP and democracy levels, bilateral distance (great circle), and an indicator for common border. For further information on variables, see Appendix A.
Underlying mechanism of baseline results: imports, tradables, and credit constraints
The baseline results provided some empirical support for the key theoretical predictions, namely that oil discoveries increase the extent of protectionism due to an initial steep rise that is mitigated once oil production begins. In this sub-section we dig deeper into the suggested underlying mechanism. The model proposes a political approach under which the observed patterns are driven by exporters and primarily in capital scarce economies in which the tradable sector is relatively dominant. Next, we provide evidence in support of these assertions. Results appear in Table 4 . 28 First, we motivate the relevance of the political approach, and the assertion that the demand for protectionism is driven primarily by exporters. While tariffs provide protection, they are also a fiscal instrument for raising public revenues. To examine whether in our case the increase in the rate of tariffs is driven by fiscal or political motives, and whether these motives are triggered primarily by exporters, we focus on the role of imports. Specifically, we conjecture that if the observed tariff increases are within imported products then the motivation for the increase may be represented via either the fiscal or political reasons, and triggered by either importers or exporters; however, if those increases occur strictly within products which are either not imported, or imported in negligible amounts, then the tariff 27 Two years past the shock the rate of change in the tariff rate turns negative, despite the positive effect in levels (see Figure 6) ; hence, the rate of change is on average slightly higher in absolute value during production years. 28 The number of observations may differ across cases based on the availability of data related to the specific measures inspected in each case.
increases are primarily undertaken to induce protection to goods that already have a relatively favourable trade balance, consistent with the proposed theory, notwithstanding the concurrent increase in tariff revenues it nonetheless yields as a result. 29 To test this conjecture, we match the tariff data with bilateral import data at the 2-digit HS level for our sample period. 30 Our focus is on the real partner-by-product specific imports per capita. In columns 1 and 2 we estimate the baseline specification (column 3 of Table 3 ) for two separate sub-samples of the complete panel, which is divided based on the average level of the said imports per capita measure.
Column 1 examines the sub-sample of product-year cases in which imports are higher than the mean (of which about 75% have zero imports), whereas column 2 examines the cases in which imports are lower than the mean (which compose approximately 5% of the complete sample). The estimated 1 s indicate that the tariff increases following discoveries occur strictly in the less-imported products, in which the increase is significantly steeper; in the highly-imported products 1 is close to zero and nonsignificant. This, in turn, motivates our political perspective, and the asserted role of exporters, to rationalise the observed pre-production tariff increases. During oil production years, tariffs decrease in both cases, supporting the generality of the negative association between oil revenues and tariffs, suggested by the model. Notes: Standard errors are robust, clustered by country pairs and products and appear in parentheses for independent variables. Superscripts *, **, *** correspond to a 10, 5 and 1% level of significance. The complete sample includes country pairs of 155 small open economies, across 96 (2-digit HS codes) products over the period 1988-2012. In regressions 1-2/3-4/5-6/7-8 the sample is divided based on the extent of product-level imports, bargaining power of the tradable sector, financial constraints, and interaction of the latter two (the division criteria and description of these measures are outlined in the text and Appendix A). The dependent variable is the average, ad-valorem tariff rate. 'Discovery' ('Production') is a dummy variable that indicates whether a discovery of a giant oil or gas field occurred within the precedent 4 years (5 to 9 years). All regressions include in addition an intercept, and the following controls (in t-1): importer/exporter real per capita GDP and democracy levels, bilateral distance (great circle), and an indicator for common border. For further information on variables see Appendix A.
Second, we consider the relative dominance of the tradable sector. To do so, we construct a simple interaction measure between the GDP share of the manufacturing sector of country m and its LAMRIG index level (Campus and Nugent, 2012) , at year t. The former proxies for the relative size of the tradable sector in the economy, whereas the LAMRIG index level captures the rigidity of employment protection legislation, and hence the relative political strength of the labour market (e.g. Saint-Paul (2004)). Their interaction provides a proxy for the relative bargaining power of the tradable sector, because large sectors under rigid labour markets might be expected to be economically and politically influential. We use this measure to divide the sample based on its average value. Column 3 (4) estimates the baseline model for the sub-sample of countries with a value lower (higher) than the average. The results indicate that oil-induced protectionism seems to be present mainly in economies with a dominant tradable sector;
conversely, in the remaining economies tariffs are reduced following an oil discovery. These patterns are consistent with those produced under the numerical illustration of the model. 31
Third, while there are various approaches to measuring the extent of credit constraints, we take a broad perspective that enables a cross-sectional division by directly observing whether such constraints have been acknowledged by international organisations. Hence, we construct a binary variable that takes a positive value if the country received financial assistance from the World Bank or other similar international organisations during the sample period, in which case we assign it to be credit constrained.
Based on this measure, we estimate in columns 5 and 6 the baseline case for the two sub-samples of economies that are not and that are credit constrained, respectively. The estimates on the pre-oilproduction period is clearly divided; tariffs steeply increase in the constrained sub-sample, yet do not react in the non-constrained one. In the post-oil-production period, however, tariffs drop in both cases.
These patterns point to the role of capital scarcity in driving protectionism, consistent with the theoretical analysis, noting that this division includes politically distorted economies.
Last, we examine the case in which the latter two measures are interacted. This design enables looking into the impact of oil discoveries on the tariffs of economies with a dominant tradable sector and financial constraints more specifically, which as noted by the model is of particular interest. In columns 7 and 8 we estimate separately the sub-samples in which the value of this measure of below and above its mean, respectively. The results are consistent with those produced under the numerical assessment of the model. Specifically, we notice that the tariff increase (decrease) in the pre(post)-oil-production phase is specific to financially constrained economies with a dominant tradable sector, while in the remaining economies tariffs tend to decrease without changing differentially across pre-post production periods.
Robustness
We now investigate how our baseline results are affected by real GDP per capita, democracy, saving, openness and distance (section 5.1), effects on different economic sectors (section 5.2), and robustness with respect to different measures for tariffs and giant oil and gas field discoveries (section 5.3), different lengths of pre-production periods (section 5.4) and some additional factors (section 5.5).
Heterogeneous effects
To better understand the patterns of tariff changes, we next undertake a heterogeneity analysis, with a number of key measures. To do so, we estimate the following version of equation (14):
(15) , , , = + 1 , + 2 , −1 + 3 ( , * , −5 ) + 4 ( , −1 * , −10 )+ 5 , −5 + 6 , −10 + ∈( , , ), −1 + + + * + , , , , where is the measure examined, which changes across the different specifications. To mitigate concerns related to endogeneity of the measure , we interact its level in the year prior with the initial one in each of the discovery and production periods. Hence, in the case of Disc (Prod), which examines years 0-4 (5-9), the interacted C is in t  5 (t  10). The econometric results are shown in Table 5 . 32 In column 1 we test the case of output, measured via real per capita GDP. The association between trade policy and income has been studied extensively (see e.g. Edwards, 1997) . We examine its association when interacted with an oil discovery. The results on 1 and 2 indicate that the main patterns still hold, whereas those on 3 and 4 suggest that the extent of both the initial protectionism and its later mitigation are stronger in low income economies. These patterns are consistent with previous evidence on the key role of capital scarcity, given the tight link between the latter and the level of income.
Column 2 investigates the role of the degree of democracy. Cust and Harding (2019) find that exploration efforts are endogenous to the level of institutional quality, implying that the latter may represent a key underlying channel. We let C denote the level of democracy, measured via the standard Polity IV index (under which the index level is positively associated with the extent of democracy). The estimated s suggest that the main patterns on discovery and production still hold, while the heterogeneous impacts point at stronger effects in economies with relatively low levels of democracy.
While this may be due to the notion that autocracies may facilitate changes in trade policies due to the centralised institutions and low transparency, this may also follow from the previously discussed creditconstraint channel which might be more prominent in non-democratised economies.
Next, we examine the role of saving. Our analytical model suggests that tariffs increase in economies facing capital scarcity as their attempts to smooth consumption may be frustrated when the option to borrow is limited; hence, the extent of the estimated patterns of the effects of discoveries on tariffs over time may depend on the ability to save. In addition, saving may be endogenous to oil discoveries (Arezki et al., 2017) , and hence may represent a potential transmission channel. We test the viability of these points in column 3, in which C represents real saving per capita. While the coefficients on Disc and
Prod indicate that the main patterns still hold, the estimates on 3 and 4 indicate that the discovery and production patterns are more pronounced in economies in which saving is facilitated. Notes: Standard errors are robust, clustered by country pairs and products and appear in parentheses for independent variables. Superscripts *, **, *** correspond to a 10, 5 and 1% level of significance. The complete sample includes country pairs of 155 small open economies, across 96 (2-digit HS codes) products over the period 1988-2012. In regressions 1-4 (5) 'X' is the output per capita, democracy level, saving per capita, and average overall tariff level of the importing country, respectively (bi-lateral distance). The dependent variable is the average, ad-valorem tariff rate. 'Discovery' ('Production') is a dummy variable that indicates whether a discovery of a giant oil or gas field occurred within the precedent 4 years (5 to 9 years). All regressions include in addition an intercept, and the following controls (in t-1): importer/exporter real per capita GDP and democracy levels, bilateral distance (great circle), and an indicator for common border. For further information on variables see Appendix A.
In column 4 we test the role of trade openness. Arezki et al. (2019) find that the extent of oil discoveries is endogenous to the degree of market orientation or openness, which may affect the viability and extent of the main effects. More generally, economies that adopt trade-enhancing policies may adjust their extent of protectionism differently than economies that tend to implement greater barriers when facing an oil discovery. Hence, in this case C is the overall average ad valorem tariff level in the economy, which proxies for the initial level of openness and the extent of market orientation. The results indicate that while the main intertemporal patterns for changes in tariffs remain to hold, the heterogeneous impacts appear negligible given the weak precision and low magnitude. The effects of oil discoveries on the patterns of trade policies are similar across openness levels.
Last, we examine the primary determinant of bilateral trade, namely distance. In column 5 we use our measure of bilateral distance as C. The results on 1 and 2 are akin to the baseline case, hence the main results for the changes in tariffs over time are robust to this addition. Interestingly, the estimates of 3 and 4 indicate that the extent of the effect changes with distance. Specifically, the extent of protectionism increases with distance, and the extent of its reduction during later periods diminishes with distance. These patterns strengthen the motivation behind the adoption of a political approach.
While revenues from tariffs may be higher for lower distances, due to the higher trade volumes of proximity, the political cost of implementing barriers may be high. Conversely, if the partner is far away, tariff revenues may be marginal, yet the sale of protection may be facilitated if strategic interests weaken with distance.
Effects of discoveries on tariffs at the sector level
Next, we test whether the observed patterns of changes in tariffs are different across sectors. To do so, we examine aggregates of the 2-digit HS sectors into the standard 14 main HS sectors, ranging from animal and mineral products to metals and machinery. The list of groups and their composition of 2digit sectors are outlined in Appendix A. We estimate the baseline specification (column 3 of Table 3) for each group separately. The econometric results are shown in Table 6 . are robust, clustered by country pairs and products and appear in parentheses for independent variables. Superscripts *, **, *** correspond to a 10, 5 and 1% level of significance. The complete sample includes country pairs of 155 small open economies, across 96 (2-digit HS codes) products over the period 1988-2012, restricted in each of the regressions to one of the main 15 HS sectors (outlined in Appendix A). The dependent variable is the average, ad-valorem tariff rate. 'Discovery' ('Production') is a dummy variable that indicates whether a discovery of a giant oil or gas field occurred within the precedent 4 years (5 to 9 years). All regressions include in addition an intercept, and the following controls (in t-1): importer/exporter real per capita GDP and democracy levels, bilateral distance (great circle), and an indicator for common border. For further information on variables see Appendix A.
Interestingly, the patterns of the effects in tariffs before and after oil production starts are quite similar across sectors. In fact, the increase in the extent of protectionism in pre-production years is apparent in all sectors, and the mitigation after oil production has started is apparent in most. Overall, over the course of 10 years, oil discoveries increase tariffs in each of the separate sectors. The difference lies in the magnitudes. In the animal products, chemicals, and plastics sectors tariffs increase most strongly in the pre-production years; however, they also represent the sectors with some of the steepest declines in the post-production period. Overall, the sectors in which the extent of protectionism rises most sharply during the 10-year period are plastics, stone and glass, metals, and machinery.
Robustness with respect to different measures for tariffs and discoveries
Our two primary measures are tariffs and giant oil and gas field discoveries. In this sub-section we examine the robustness of the main results to using different forms of these two measures. In all cases we follow the baseline specification as in column 3 of Table 3 . The results are shown in Table 7 . is the net present value of discoveries [under constant production profile] within the precedent 4 years (5 to 9 years). All regressions include in addition an intercept, and the following controls (in t-1): importer/exporter real per capita GDP and democracy levels, bilateral distance (great circle), and an indicator for common border. For further information on variables, see Appendix A.
We test whether our results still hold if two alternative measures of tariffs are used. First, we examine the weighted average version of the product-level bilateral ad valorem equivalent tariffs, with the weights in each 2-digit product being the import shares of its sub, 6-digit products. 33 While this measure yields more accurate 2-digit level tariffs compared to the simple average case, its coverage is more limited and restricts the sample to some extent. Second, we test the baseline tariff measure in its natural logarithm form, which allows us to test whether our results are driven by outliers. 34 The results in columns 1 and 2 suggest that both cases produce patterns in changes in tariffs following news of a giant oil or gas discovery that are qualitatively akin to those obtained in the baseline case.
As for giant oil discoveries, we test the two measures constructed by Arezki et al. (2017) . Both are based on the net present value of the giant oil and gas field discoveries, computed based on the estimated recoverable number of oil barrel equivalents provided by Horn (2011) , country-specific discount rates, and underlying production profiles which are either projected or kept constant. The two cases appear in columns 3 and 4, respectively. The results in either case indicate that the main patterns still hold and hence appear to be robust if these alternative measures of discoveries are used.
Robustness with respect to different length of pre-production periods
In the baseline analysis we assume that the pre-production period is 5 years, based on the average period reported by Horn (2011) . Conversely, Arezki et al. (2017) indicate that this period may be shorter or longer, depending on whether the discovered oil field is onshore or offshore. Similarly, the average number of pre-production years may be affected by additional common factors. Hence, in this subsection we test the robustness of our baseline results to different pre-production periods. In addition, we also conduct a placebo test to examine whether tariffs respond to the discovery in the pre-discovery period; if our hypothesis is correct and discoveries are truly unanticipated, they should not. Table 8 . All cases follow the baseline specification (column 3 of Table 3 ) with the difference of considering different Disc and Prod measures. In columns 1-5, Disc (Prod) refers to the period of t to t-2/t-3/t-5/t-6/t-7 (t-3/t-4/t-6/t-7/t-8 to t-9), respectively; hence, representing the cases of pre-production periods of 3, 4, 6, 7, and 8 years, respectively. In all cases the post-production period ends 9 years after the discovery. The results indicate that the main patterns are robust to the adoption of different pre-production period lengths. Notably, in all cases tariffs increase in the pre-production period and decrease thereafter. As expected, the magnitude of the average pre-(post-)production increase (decrease) drops (increases) with the length of the pre-production period.
Results appear in
In column 6 Disc refers to the period of t+1 to t+4 (and Prod is excluded). This specification examines the patterns of tariffs prior to the discovery. The coefficient on Disc in this case is close to zero and is not statistically significant, further supporting the conjecture that tariffs react to unanticipated discoveries of giant oil and gas fields. ['Pre-discovery'] is a dummy variable that indicates whether a discovery of a giant oil or gas field occurred within the precedent 2/3/5/6/7 years (3/4/6/7/8 to 9 years) [following 4 years], respectively. All regressions include in addition an intercept, and the following controls (in t-1): importer/exporter real per capita GDP and democracy levels, bilateral distance (great circle), and an indicator for common border. For further information on variables see Appendix A. Table 9 reports some additional robustness tests. All cases estimate various variations of the baseline specification (column 3 of Table 3 ). First, we consider the role of the zero-tariff entries in our sample.
Additional robustness tests
Albeit representing only a small portion of the sample (approximately 10%), they may be central to the key results given that they represent partners with free trade and hence little variation in tariffs over time. To examine this, we estimate a sub-sample with the zero entries excluded. The results in column 1 indicate that the main results remain to hold in sign, significance, and magnitude, and hence are not driven by the zero entries in the sample.
Second, we add two additional relevant measures (in t  1) to the estimated model, to control for exploration efforts, and labour market rigidity. Our main identification assumption is that the timing of giant oil field discoveries is exogenous; however, it may be a manifest of exploration efforts, which are endogenous to the economic and institutional setting. Hence, following Arezki et al. (2017) , we address that by controlling for exploration efforts via the number of wildcat drillings. Next, Grossman and Helpman (1994) indicate that labour market rigidity may be a key determinant of tariffs, as it may affect the interplay between lobbyists and policy makers; hence, we include the previously discussed LAMRIG index as a proxy for the extent of rigidity in the labour market. The results in column 2 indicate that the main patterns are robust to the inclusion of these additional controls. are robust, clustered by country pairs and products and appear in parentheses for independent variables. Superscripts *, **, *** correspond to a 10, 5 and 1% level of significance. The complete sample includes country pairs of 155 small open economies, across 96 (2-digit HS codes) products over the period 1988 -2012 (pre/post-2000 . In Column 1 the sample is restricted to non-zero values in the dependent variable. The dependent variable is the average, ad-valorem tariff rate. 'Discovery[_onshore/offshore/nonseq]' ('Production[_onshore/offshore/nonseq]') is a dummy variable that indicates whether a discovery of a giant oil or gas field occurred [onshore, offshore, or non-sequentially] within the precedent 4 years (5 to 9 years). All regressions include in addition an intercept, and the following controls (in t-1): importer/exporter real per capita GDP and democracy levels, bilateral distance (great circle), and an indicator for common border. Column 2 includes the number of wildcat drillings and the LAMRIG index in t-1; Column 6 includes the following additional bilateral controls: common language, common coloniser, common currency, common religion, and common legal system. Column 9 includes the country-product-year trade balance and changes in imports in the precedent period. For further information on variables see Appendix A.
Third, we examine the role of the type of giant oil field discoveries. Most discoveries are made offshore, but some are also made onshore. Each type bears its own characteristics, which may affect trade policies. For instance, offshore discoveries are generally larger and may induce international tension due to unclear boundaries of water territories. Hence, in columns 3 and 4 we test sub-samples of onshore and offshore discoveries, respectively. The results indicate that the baseline patterns in changes in tariffs following a giant discovery are observed in both cases. However, they are stronger, both in the initial increase and later decrease, for offshore discoveries.
Fourth, we take an additional test of the underlying identification assumption, namely that the timing of discoveries is exogenous. While initial discoveries may indeed be exogenous, oil discoveries may be serially correlated. Consequently, subsequent discoveries may be the result of endogenous indicators, such as exploration efforts or investment in supportive infrastructure. To examine whether this potential concern affects the analysis and results, we exclude from the sample all discoveries that were made subsequently to others. Estimating this restricted sub-sample in column 5 we find that the main results still hold both qualitatively and quantitatively under the exclusion of these subsequent discoveries.
Fifth, in our baseline results we controlled for the two main bilateral trade indicators, namely distance and border. We did so to minimise the addition of potentially endogenous measures, which add relatively little explanatory power beyond the two key ones. To test whether this affects the main results, we add additional bilateral controls, namely common language, coloniser, currency, religion, and legal system (all in t  1). The results in column 6 indicate that our baseline results are robust to the inclusion of these additional measures.
Sixth, we take a more in depth look at the role of time. The main analysis yields an average effect, while controlling for time effects. To examine whether different patterns arise in different periods, we divide the sample into two sub-samples using the year 2000 as the cut off, being the mid-year of the complete sample. Hence, in column 7 we examine the sub-sample of years that are pre-2000, and in column 8 we examine the balance. The results indicate that the main patterns for changes in tariffs are observed in both sub-samples, though the rise in the extent of protectionism is stronger in the earlier periods.
Last, we test the role of additional tariff determinants. Previous studies highlighted the role of comparative advantage (e.g. Grossman and Helpman (1994), Constinot et al. (2015) ), product market power (Nicita et al. (2018) ), surges in imports (Lake and Linask (2017) ), and import volatility (Lake and Linask (2017)). To examine whether these determinants affect our baseline results, we estimate a variation of the baseline model which includes exporter, year, and importer-by-product fixed effects, in lieu of the baseline fixed effects employed, and in addition include measures of comparative advantage and import surges. The importer-by-product fixed effects control for importer-by-product unobserved time-invariant heterogeneities, including time-invariant product market power and import volatility (proxies examined in Lake and Linask (2017) , for instance). Surges in imports are then proxied by the changes in imports in the precedent period, and comparative advantage is proxied by the trade balance, both at the product and country-pair level, matched to the tariffs data as described in sub-section 4.3. 35 The results in column 9 indicate that our baseline results are robust to the inclusion of these controls.
Conclusion
We have provided theoretical foundations and empirical evidence which indicate that oil discoveries represent a key determinant of trade policy formation. More specifically, we have shown that oil discoveries can be a source of demand for protectionism before and after the oil production stage. We have also shown that credit constraints, and the dominance of the tradable sector, matter in tariff policy decisions. Furthermore, our empirical analysis suggests that the protection of the most internationally competitive industries is the main driving force of tariff changes.
We have first set up a political economy model of the Dutch disease in which policymakers, knowing the future windfall of oil revenues, choose the path of tariff rates to maximise the weighted sum of the different population groups' consumption levels. The model predicts that, if the tradable sector is politically dominant, then the oil discovery induces tariff protection. Moreover, if the economy is also credit constrained, this effect is stronger upon discovery and partially reversed when production materialises. The reason behind the more intensive effect during the pre-production stage is the inability to perfectly smooth consumption via judicious debt management.
We have tested these predictions employing bilateral tariff data for 96 products in 155 countries over the period 1988-2012, and worldwide discoveries of giant oil and gas fields that can be considered relatively exogenous. Consistent with the theory, the data have supported that an oil discovery raises tariffs during pre-production years and decreases them in the years to follow yet to a lesser extent. These effects are more significant in capital-scarce economies with a relatively dominant tradable sector.
These patterns were shown to be robust to a multitude of tests and quantitatively large.
Appendix A: Data
We use an annual-based panel of country-pairs that covers 155 countries, across 96 (2-digit HS level) products, over the period 1988-2012. Real terms are in 2009 prices. Descriptive statistics for the variables in the complete sample appear in Table 1 . Descriptive statistics for the variables in the sample of countries that had at least one discovery of an oil or gas field during the sample period, versus those that had none, appear in Table A1 . A.2 List of countries that had at least one discovery of an oil or gas field during the sample period 
A.3 Variable definitions
Ad-valorem tariff: The bilateral ad-valorem of 2-digit HS level products, calculated either as a simple average, or weighted average (using import-shares as weights). Source: The World Bank's WITS-TRAINS database. Notes: Standard errors are robust, clustered by country pairs and products and appear in parentheses for independent variables. Superscripts *, **, *** correspond to a 10, 5 and 1% level of significance. Sample includes country pairs of 155 small open economies, across 96 (2-digit HS codes) products, over the period 1988-2012. The dependent variable is tariff revenues. 'Discovery' ('Production') is a dummy variable that indicates whether a discovery of a giant oil or gas field occurred within the precedent 4 years (5 to 9 years). All regressions include in addition an intercept, and the following controls (in t-1): importer/exporter real per capita GDP and democracy levels, bilateral distance (great circle), and an indicator for common border. For further information on variables see Appendix A.
